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Introduction

The insurance industry plays a pivotal role in the economic development of
countries, acting as a fundamental pillar for both stability and growth. In
developed economies, the share of the insurance industry is significantly high,
underscoring its centrality to financial systems (Siddik et al., 2022). The presence
of a robust insurance sector not only fosters financial security for individuals and
businesses but also strengthens the overall economic environment by mitigating
risks and uncertainties associated with both production and service processes (Ul
Din et al., 2017 and Fytros, 2021). As a result, insurance serves as a crucial
mechanism for risk management, particularly in volatile markets where
unforeseen events can cause significant financial disruption.

Risk management within the insurance sector has become increasingly critical, as
it is the cornerstone of maintaining financial stability and ensuring the timely
settlement of obligations. Effective risk management practices help insurance
companies minimize the chances of defaulting on liabilities, which in turn boosts
confidence among stakeholders and promotes a safer investment climate (Shobeiri
et al., 2022). The identification and measurement of various risk factors (such as
economic fluctuations, regulatory changes and market uncertainties) are essential
in preventing financial distress and ensuring sustainable growth in the insurance
market (Barry and Docherty, 2018).

Moreover, financial assessment of insurance companies remains a significant
challenge in many countries. Evaluating the financial health of these institutions
is critical for both enhancing the services provided to customers and increasing

1. Department of Finance, South Tehran Branch, Islamic Azad University, Tehran, Iran.

2. Department of Accounting, South Tehran Branch, Islamic Azad University, Tehran, Iran. (Corresponding Author).
f_sarraf@azad.ac.ir

3. Department of Economy, Central Tehran Branch, Islamic Azad University, Tehran, Iran.

4. Department of Accounting, South Tehran Branch, Islamic Azad University, Tehran, Iran.

How to cite this paper: Poshtdar, D., Sarraf, F., Emamverdi, G., & Noorollahzadeh, N. (2024). Modeling solvency of insurance
companies over time. Advances in Finance and Investment, 5(4), 85-114. [In Persian]

4 https://doi.org/10.71729/afi.2024.1088636


mailto:f_sarraf@azad.ac.ir
https://doi.org/10.71729/afi.2024.1088636

V.Y Obu.a)’/\‘o)lmf}/moﬁ)/d)l;\fd‘ibwsgb dl.m&.as)u.\.d INg

insurance penetration across national markets. The complexity of assessing the
financial stability of insurance companies arises from the numerous variables that
influence their performance, including underwriting practices, investment
strategies and regulatory compliance. These challenges make the development of
areliable and comprehensive financial modeling framework essential for ensuring
the long-term sustainability of the industry.

This study aims to investigate the financial soundness of insurance companies
over time, with a focus on understanding the factors that contribute to their
stability and resilience in an ever-evolving market environment.

Literature Review

The financial solvency of insurance companies is influenced by a wide array of
risks, which can broadly be categorized into two main groups. The first category
comprises risks that are beyond the control of the insurance companies and are
generally referred to as systematic risks (Alizadeh et al., 2022). These risks
originate from external sources such as economic downturns, regulatory changes,
or natural disasters and their impact is felt across the entire industry or even the
broader economy. As these risks are not manageable by the firms themselves, they
often represent significant challenges for insurance companies in maintaining
their financial stability and solvency.

The second category includes firm-specific or internal risks, known as
unsystematic risks. These risks are within the control of the insurance company
and can be mitigated through effective management practices. Examples of
unsystematic risks include operational inefficiencies, poor management decisions,
inadequate claims management and inadequate reserves for future liabilities. By
focusing on optimizing internal processes, improving risk management
frameworks and maintaining sufficient financial reserves, insurance companies
can reduce their exposure to such risks and thereby enhance their financial
resilience.

A crucial issue in the financial stability of insurance companies is determining
which category of risk plays the dominant role in causing crises within the
organization. While both types of risks contribute to financial instability,
identifying the specific risk factors that have the most significant impact is
essential for effective risk management and solvency assessment. This
understanding helps in the proper ranking of companies and institutions, providing
investors and stakeholders with valuable insights into the potential risks faced by
these firms and their ability to weather financial challenges (Alizadeh et al., 2022).
Moreover, the financial solvency of insurance companies is a topic that has been
widely explored in the literature, with several studies emphasizing the importance
of risk assessment models in predicting financial distress. Theoretical frameworks
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and empirical research have underscored the significance of both external and
internal risks in shaping the solvency and stability of insurance firms. For instance,
studies have examined how global economic shifts, regulatory changes and
market volatility (systematic risks) interact with organizational decisions, risk
culture and internal governance mechanisms (unsystematic risks) to influence the
financial health of insurance firms. Understanding these dynamics is crucial for
constructing effective models of financial solvency that can withstand various
external shocks while optimizing internal operations.

The literature on insurance risk management has contributed significantly to the
development of risk-based models that integrate both systematic and unsystematic
risks to offer a more comprehensive view of financial solvency. These models
assist in identifying key indicators that affect the solvency of insurance
companies, ultimately providing the foundation for the hypotheses and conceptual
model that underlie this study.

Research Methodology

This study is applied and employs an analytical (correlational) approach. Data is
collected from the Central Bank of Iran, the Iranian Insurance Regulatory
Organization and the financial statements and reports of insurance companies. The
sample consists of active insurance firms in the Iranian capital market between
2006 and 2022, selected purposefully for data availability. The research uses
dynamic models with time-varying parameters, Bayesian averaging models to
identify key factors affecting financial solvency and Vector Autoregression
(VAR) models to examine the impact of these variables over time.

Results

Many studies have focused on forecasting economic and financial variables,
aiming to improve prediction accuracy. Bernanke et al. (2005) explored various
models to predict key economic indicators. Stock and Watson (1998) and Stock
and Watson (2002) introduced nonlinear approaches to better capture complex
relationships in financial data. They later extended their work by using nonlinear
models with time-varying parameters (Stock and Watson, 2006), which offer
greater flexibility in capturing dynamic changes over time. However, these
models are prone to overfitting due to their sensitivity to past data. To address
this, dynamic model selection and averaging techniques, such as those used by
Aye et al. (2015), have been developed to improve model robustness and reduce
overfitting by considering the probabilistic dependencies of past coefficients.

In summary, the integration of time-varying parameters, dynamic model selection
and Bayesian methods has significantly improved the forecasting accuracy of
economic and financial models. These advances have been widely applied in both
academic research and practical applications, particularly in the context of
financial solvency and risk management within the insurance industry.
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Discussion and Conclusion

The primary objective of this research was to model and identify the key non-
breakable variables affecting the financial solvency of insurance companies. To
achieve this goal, data on 40 factors influencing financial solvency were input into
Bayesian averaging models, time-varying parameter dynamic models and
dynamic model selection. Based on the error measures, the Bayesian averaging
model demonstrated the highest accuracy in forecasting.

After model estimation, 13 non-breakable variables were identified as significant
factors affecting the financial solvency of insurance companies. These variables
include: economic growth, inflation uncertainty, exchange rates, sanctions,
liquidity ratio, return on equity, debt ratio, total debt to equity ratio, long-term
debt to equity ratio, surplus from reinsurance, investment returns and adjusted
liabilities to current assets.

The results of the Vector Autoregression (VAR) model, which included time-
varying parameters, highlighted how these identified variables interact over time
and their impact on the financial solvency of insurance companies. The findings
provide valuable insights into the dynamics of financial stability in the insurance
sector, particularly in relation to macroeconomic variables such as inflation,
exchange rates and sanctions. This model's ability to capture both short-term and
long-term effects on solvency allows for better decision-making in risk
management and regulatory frameworks within the insurance industry.
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1. Time Varying Parameter Dynamic Model Averaging (TVP-DMA)
2. Time Varying Parameter Dynamic Model Selection (TVP-DMS)
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Figure (1) Find out the results of investigation
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Table (3) Forecast performance criteria in different forecast horizons
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Table (6) Instantaneous shock of variables affecting solvency

LE sge3 ke pb

Ay 3 ke Blil G s Jlaged aar gl
2 ES5p) Gl cage ploj (b ol
o8 (Jlo )l (GH jome = (8] h2xe (55,
ORI e cpl B 3908 gl
ol el 53l 31 elboyss 3 o 5,5l
26l S 53 Jlme Bl S s (CF) goladl s,
CD AB (oo 5w g9y 2 &S > L) )9 o
Cuto 56 (AB eolisS) 0,95 sliisl )3 (EF 4
Coto 56 (CD Sdeyle) )93 bawlgl 5 Ciagnis g
5 St 53l (EF Caasil) o)93 3yl 5 bawwgie

ol @il o 6, Slg5 5y (598

Couss yd Hlme Blyool S Ol jldged dsangily

023 (Jo (g ol Carge (o (b 3 (A
Ol 3 gsie cpl S Hbged adagl Lol
ol Bl oI5l pa laoyed o Jbo (o Sles
sl )3 )98 Sliebll cumdg ()l

£25 Slaabll

2 e Al S Ol el oad gy

1. MATLAB



VF-Y O‘.LM)’/\‘ o)lmf)/ p 3% 0)93/ d)l;\fqla).wa ‘_;\L: slbcd iy

oo iU GaoolisS 09 (sl 5 p g3 el
iz g ite 85 el 0,93 Lawlg) g Cinid g
5 cite b pasls ol tanily 093 Blsl 1o

ol aily Jlo (6, S5lg5 4y (568

25 5 e 1ol S Sy jlag905 4 4 gl
oxd Jlo (6,5 il cage ploj (b 3 )
oS ) e cpl I Jbeed adegl .l
Cwl @Bl (ialS pd] glaoyed o Jbo 6Kl
Sl gladle )l ¢5 cendy Gile 4
yaxio opl 40 Hlre Clysol S @l sl 00
5 95 5 Cute il CdeolisS 090 (sl
P g Cumd g e 5 Olole 0y93 Lawlgl
G989 o il yadls ol wsesily 0y93 3l

ol 2l Jbo o,y

e

Cand )3 Hlre ool S lyss Jages s gily
S N5 Gl cage plo (b o (SuaE
e yd yuiio Oyl i lages dide g3l ol 0
sl il Ll 8] e yed 53 o o Sl
Ao GBS 18 (Sl Capd Cumdy (il 4
S Ol ol sl i il gl
ooligS 080 (gl )3 yuxio oyl yd Hlme Blyoall
381 Gaeple )9 Lawlyl g hausgie g cuto 13
ol awdenily 0yed Blol 1 g s g Cute
il Jlo )55 2 (558 5 Cuto b Lasls

033l 53 Hlme Blyoul S Ol jlog05 d1angily
Gl cage olej b > 325 55 Ao
ol G Hlages ada gl .l onds Jlo ¢,y
B sy o NS i 3 e
Gloyu 035l Cumdg (J)le 4 fCuwl bl iul58l
ol Custi (Sl 3 gl GBS 0
P e opl e Blpdl S ol el
Lasll 5 (598 5 Cute 55 CsoolioS 093 (sl
019 Blyl 3 5 598 9 e 13l Coaplo 0)9
S35y 9B 9 Cuto il sl oyl cdasily

ol azisly Jlo

loyu 035

OB




o olo5 o 53 ot S 35 Jlo 6,555 o Jae

2 ke Bl K Gl loges asasgily
Sl N5 el cage ploj (b 3wy
o) e w8l GED ldges gl Ll odd
s glaoyed 3 o )Nl i > juiie
2 S Cundg Sils 4wl Bl il
S Ol Canl 04 Co g (Sl 3] gl Jlo
GeolisS 093 (gl 3 0,005 )3 Hlme Byl
256 Sdele 0y95 Lawlsl g Sl g oo b

ol dedily 0y9d J3lgl > g bawgio 9 his
sl Jlo )Ny 58 5 o b (asls

Cawl

Comd p3 Ylme Bliosl S lyss loged e g3l
ol cage plej (b alepw ()l
350 i lages s gily .l oad Jlo (6Kl
Sloyg 3 o 6y a5 )3 i (wl Cute
Cod Camdy (S)le & fcuwl il (1580 558
adly bl sl gl ) aloyw (205
2 e ol ) e Bl S Ol ol

Lol g Sl g cute 156 CeoligS )95 (slinl
0393 35l 13 5 Lawwgie 5 Cuta b it oo 09
SSNg p 59 9 st b el pl sesily

ol azdly Jlo

S )3 jleme Bliosil Sy Sy o903 a2 gl
Sl Nlg Gl case oy (b
ol ite 8l GED dges gl .l odd
2 glaoyed 3 o 6)Slg i > e
BN G Cumdg (S)le 4 Cul 4l )58l
S Ol Gl osd iol38l sl sla Jlo (BN o
0y9d ghml 0 al Cund jd Hlee ol
09> bawlgl 5 Lawgio g (die b CudeolisS
09 Bl 3 5 bwgie 5 i b Gl
S5 0 55 g ke b Lasls cyl ol

ol a2l o

SaS 33 e Blioul S Dl jlagel e gl
o5 b 53 e & (lS5] s 0o 5) e
gl Cwl ol Jlo (Sl Il cage
NG s 33 o o) e 3B 15 g0
4 ol 4l Gl oSl glaoyey  Jb
(2S5l o oyl ) Slile S cimy (ke

3 ke K8
4o (32 )b
@ (21

S5k

ol @Bl bl 23 el ol 4




\f'vom)’/\‘o)lmf)/Ma)sb/d)lgqb)‘»9gbdh¢ém Vo5

sl psie cpl 2 ke Bl S Oy
0395 Lawlgl g Lawgio g Cuto 15l CooliS o)
099 Ayl 3 5 bawsio 5 Cute b Caple
G5 558 9 o b a8l ol

ol il Jlo

Capund 33 Jlome Byl S i Jloged a5l
OBl cge ploj (b 3 oy Syl 4 (e S
25 L8 dges ddn gl ccawl oad o 5 Sils
Slooygd 1 Jlo (6 Klg5 pois )3 yiie ()l Aie
Sl Sy (Gl & 1l @bl Sl 53]
ORIB 3 glalo )3 oy () & (e JS
oxke Ex5 9 slme Blyzl S Ol sl ol

5 bwgio g ite il GaeolisS 0)e3 (sl
2 g bhwge 5 i b Olole 0y93 Lawlgl
G989 i il adli ol wsesily 0,95 3l

sl azily Jlo 5,55 5

S 33 ylome Bl G Ol peis Jges aan gl
w2ge Oloj (b )3 oy h))l & Cedily oy
Dges dangly cwl oud Jbo (6 Sly ials
o SIS pueis 3yt ol site ol i
$hbe 4wl adl el pal laoyed

) (B G
2 ekg hi)) 4 Cleddly (bl Cons Cundg -
Sy Sl el 005 il sl sla b ” o

o

083 4 Cedly (kG ) Hlxe Bl ol e
Lo 5 e 5l StooliS 093 (sl 5 oty

3 5 bwgte 5 ite 13l Stabe 0ye3 Lawlyl o

G989 i il adls ol wsesily 0,95 3l
ol @iy Jo 6,Slg5 5

P e Alpdl S Gl Hbgel wesgl
b @l ol 4 end bas sl ay
wwl oss Jlo 6, S0l5 el coge oloj
5 3 e gl ke S S Jlages kgl ‘ T = s
el &l 2133 3] laoyen 3 e o, Slss
ol i sla ) e Gl youl S @l s

A.'\ﬁAAZL}iAﬂj

sl ol

256 SeoligS 093 (sl )3 ()l sla ol 4 3
Cuto pil @ao e 0y93 Lawlgl 5 bawgio g Cute
25l e ls cplatenidy 0ye3 1ol 13 5 Cinmids

al @il Jbo 6,5y Jawgio g hie




"y olo5 o 53 ot S 35 Jlo 6,555 o Jae

3553 Jlhae Gl Sy Sl jloged aazgily
&g Gl cege ploj (o ) (o)l 5 ke s
Coude /wb i Ylages dsangil Cunl onds Jlo
231 gloyg > Jlo (Ul yuad ) yeiie
15 slene Gl Sy s el Bl il

356 SseolisS 0,95 (bl 5 6yl ele s yol

o 56 Soylie 090 Laulgl g Lo § Custe
023l ol «redily 09> Blol 45 g lawgis g
ol 3l Jlo 6,55 5 58 5 Cuto 155

S5 Aol g Cony -0

Dy Slhan LSS She 0SBy layie (a9 il eyl Llagh Sun
slodis 3)ly Jlo 55 0 f5e Jolo Fr glagadls CleMbl ate (ol 4 (8w
Ly Jae bl jal)ly pite Gloj g Loy Jo (Sloj pite slojial)ly (1Sbe i 65 5o
(Jo 359l 3l g 092 08 g2 283 VL3l s (668 eSlee S s 30 ol 2 1
(BN Camd g 05y 4 (S8 Cund (B Cund lopur (B3l Cond (S S
Sl 5 @ISl pw o3 dljle 4 (LIS dory B2 ) Slile SeS 0y () 4 Caanil
b pesie ptall b o 039381 )l (im0 35395 e gl (bl o)l slaal)ls 4 0 s
P G @39 ()] 4 (B S5 Sl (B S 0255 )l 25 ¢y Slebll i o
olej (b 395 Cserily K59 )3 )l laalls 4 oad i slag a9 o 85 4 el
(5355 33 ol 033y ¢ i s (3Ll 03y (gl it 5 31> Jlo (6,55 e 3B
Olodils B9y 50 (418 lo yus pod g 3ljle o L IST Ao B2yl 1) Dilo S e lo yus (235l Caran
L Sl o,Sls ol ctail (228 S mbs olol 5 amily Jbo 6,Silgs p ite il
Al Sl &5 cwl Jl0y8 5 VL (i S Gaelis SIS 4 Cand lghy (sl e
Bl oo Sy el ©ad ol pols sl daw (S 15 Gl Sy o) s )38 ,50
Dy9l w2l 1) dow oo | St yg Slingo
2935 e 350y 5 b Carge (ol Jaa o By ol 2 Jlo (6,5 Jae 3591
S s S daste Sl de (g (685 xSk 30y, jledlatel b gy (nl > e
SNNg 0 Foe Jolos 3u5 s (bl 2 a3 48)5 )15 4 (daen oSy Jlo (Sl ainre
080 (sosmmmemw 0500 SOl sl p3Y dows C8 1 Co e ) &S Gl Causdly ol s lade  Jl



\f'\”u‘.uu.a)/\‘o)l.o.»)/Wo)gb/d)lgbuwsgudmuﬁw VoA

2 el B0 Mg e pasie e Sy b pasube Jlo o (8,510 Bpo g 2
L;t’..»\) 5 )Aéalz- Uy R Aol Sl djl)‘ Cxo Oi‘ 0 uJLo d)i;b: A J.\,o Oy LSL'*'-“’l)
Sy, & cwl oje> opl jd 4 oll,y tcwl (Hamzeh, 2023) oo jimgh golo

@l sloly 5 53l Gingh s IS e S5 Jbo Glocuns 5 Silatiu
Uibg 93 b, cul (Shirafkan Lamso et al., 2023) 4, 1Sen g guned S8 pis (slo ying s
MRS o 6 Sl 0 Silotungun o8 Sy o2 9 Slodtnns Sy o0 &5 5 Juolb> aoeis 0
(Fathi and Amini, 2022) el 5 o8 o jimeh gols slwly p» pols jimgh Sl
Slotus yof Sy o 9 Slainsans Sy o2 &5 4 Jol> doecs (ol (oo 5y 93 50 )3 il
Obles g adgl ladngh wli liwly ) yols agh it HIS ST Jlo oSl
Sy, & Ab Job wxd pl Giegh 9 0wl (Anousheh et al., 2022)
P28 slpiagh @bt linl) )yl (tagh it IS ST o 6 Sl 5 Slostunsas yos
o2 &S WS Jols dons opl heed 90 &y fcwl (Peykarjou et al., 2022) S 4
g At IS 51 Jlo (6)Slg5 St slacSian) o 5 Silotims i laSin)
Ahmadi Ghouchan Atigh et al., ) sus olagd gaesl b ingh s bl » pols
Sl 6 Slg5 1 Slatpmo ps (S &S L Juols donis ol gy 90 yb d fCuwl (2022
oher g Glhaej ool ol sbayimgh s slwly o ol iegh e IS
&S wd ol aoes pl Gimgh 90 0 fcuwl (Shahbazadeh Zaferani et al., 2019)
el glwly » sl Jhagh s SIS o oSly p Sl pe o)
ae opl Gibgh 93y 40wl (Grishunin et al., 2022) ) Ken o pigds S sbo yingh
sbiwly ) pols g it (S 51 Jbo o Sl p Slotunmw et (b Suuy a5 0d Jools
ol Liegs 90 o ) cwl (Danieli and Jakubik, 2022) SusSls o (Lol (sba jingh zuls
Sl Nl p Sl oSy 12 9 Silotin o (oS ) oo &5 A5 Jobs aons
Siddik et al., ) Ko 5 Sosw o imeh ol by o ol Jingh Aitws IS 3
Sl 6 Slg5 3 Slatnpmo s (S Suay oS L Juols doeis ol gy 93 yb ) fCuwl (2022
Sari and ) sl S 5 sile cbiagh mls by » ol iagh dws IS5
Slostupmn ppf Sy o2 &5 b Juols donc (pl (imeh 93 yb 50 cul (Kristanti, 2024
@l bl ) pob Giagh it HIS SN b oSy Slatags (S o



V-q oley b 10 dew oS i Jb o Sily (gl Jdo

Jols aoes cpl imghs 93 o 45 el (Jawad and Ayyash, 2019) sle ¢ 3lgs sla yings
izt HIS S o (6550155 1 Slostonn it oS 45 00

ML e ol (dame bulpd (8,5 )05 b el 309y So (b wlulenln
ol odloidey cpl iiag s olel p oAb dalss b Jde plo 4 Consd Glagly Jae
391 algs &) Ll5

b Sl (o g Slos (IS le o &1 (5 (655 5S0le Jdo (392 )0e g3l
s 51 33)5 oo Slaidiy (5 ke Blsl g OLIFSHE 9 olS ko s S pb caylopuo
S oy Slden S 18 Jlo Sy e (s Cap (2Pl

39 n Sloiday domd > D)0 emiis ale Jbo o, Slg &S el dgpute gl 5 Ml
el (oles & ot Jho S5 5l el p3Y it (pl oins lain ey sl Jse (Sl cax
D9ud 438)S 0 )00 D )13 gy 3y90 1) 0y (]

SES 38 ol pde )5 et 13 Bl den Sl laylil 4 39)9 dias 25 (5)bline el
Sl gl Jlo 5,155 p)57 Sluabll 5 (oolaill a3 (g)bline g3l 255 )1, dony
(e 4)e S Sculw (2l ©ygo )3 & |z 35 )15 ) Heted 3 Bl asye Cow
w28 1y pyg5 G2l 5 (eoLaiBl Ad) dgip Slirge 5 oAb Jiiie (il 5 Cusly oo 4 JS 45 e
Aolad o

Slawge Jo (6,505 5 yllas g e 0956 aali o] Glgie cos a8 £ oleid dol oyl
Ol 36 0% 5 ¥+ dlge ardz il 5 WV 3le & iy el 2l (sl 53 dowy Jle (g Lawgs dan
Sopee dnwgi iy Aoy dabyy (9B W oslo slial 3 5 (540 9 lnl 50 don
Cugal 4 opad 93 g odle VO 2 WWANVYE 50 dwds > (AYAF JIAYR) olnl oMl
oAby (SlacSiyy sy gl don dumshe Jo Ul g0 Jlo £S5 (o] 53 9 )
il 250 S o (620187 5 Mo (cla ) duglie 5 gy L Bl o0 55 Canl 0 iy 5 08
2y )8

elosaly g don LSy | (S (SuuSyg pogas 5 odol iy @By 5l ey Sl g2y
5 08 o) 3l odliel b )l bb sl polae cllss pg3l 95 dayy Cuxiio sl o 15T
ol a8l (3L 5 Caodl Lid 50 odlatwld g0 S0

olejlo (31 eloany]B 558 g ©)llas 4y bgrype Jolge ot b sl oo don slocS
Sslyial g ol ol ]y Slhlee oS «ilisie golaw ;5 (anstie 9y €584 9



\f'vom)’/\‘o)lmf)/pzd.ga)gb/d)l;\fqla)‘»9gbdh¢é% e

w55 5 bl Bkl Wlgie lasn slaglojls ST Sk (g5 JSS 4 plejls
2 ogMe g 00,0l 3y 4y 83y 1)yl S Slosdo ()ltel Sy 0k pglg2 g4y Jilse
ooyl 4 05 phlaslews gl |y St 4 2 pgbogw Slage plojl (Sausliyg S

529l

gt 5
)l g Gimogy (ul 3 @lie ()5 LgSe

b =Y

Adrian, T., Morsink, J., & Schumacher, L. (2020). Stress testing at the
International Monetary Fund. Departmental Paper.

Ahmadi Ghouchan Atigh, M., Sehat S., Nikoomara, H., & Khalili Araghi. M.
(2022). Effects of Efficiency and Financial Risk (Credit Risk, Operational
Risk, Liquidity Risk and Financial Wealth) on the Performance of Insurance
Companies Listed on the Tehran Stock Exchange: A Case Study in Iran.
Quarterly Journal of Fiscal and Economic Policies, 10(37), 167-219. [In
Persian]

Alizadeh, E., Vakilifard, H., & Hamidian, M. (2022). Investigation of Micro and
Macro Economic Factors Affecting Corporate Financial Performance: A
Fuzzy Dimensional Approach. Journal of Investment Knowledge, 11(41), 405-
428. [In Persian]

Anousheh, S., Ghzaani, H. G., Panahiyan, H., & MadanchiZaj, M. (2022).
Investigating the factors affecting investment in insurance companies.
Political Sociology of Iran, 5(3). [In Persian]

Aye, G., Gupta, R., Hammoudeh, S., & Kim, W. J. (2015). Forecasting the price
of gold using dynamic model averaging. International Review of Financial
Analysis, 41, 257-266.

Barry, C., & Docherty, M. (2018). Assessment of mental capacity and decision-
making. Medicine, 46(7), 405-410.

Belmonte, M., & Koop, G. (2014). Model switching and model averaging in time-
varying parameter regression models. Emerald Group Publishing Limited, 34,
45-69.

Ben Dhiab, L. (2021). Determinants of Insurance firms' profitability: an empirical
study of Saudi insurance market. The Journal of Asian Finance, Economics
and Business, 8(6), 235-243.

Bernanke, B. S., Boivin, J., & Eliasz, P. (2005). Measuring the effects of monetary
policy: a factor-augmented vector autoregressive (FAVAR) approach. The
Quarterly journal of economics, 120(1), 387-422.


https://doi.org/10.1017/9781108903011.032
https://doi.org/10.1017/9781108903011.032
http://dx.doi.org/10.52547/qjfep.10.37.6
http://dx.doi.org/10.52547/qjfep.10.37.6
http://dx.doi.org/10.52547/qjfep.10.37.6
http://dx.doi.org/10.52547/qjfep.10.37.6
http://dx.doi.org/10.52547/qjfep.10.37.6
http://dx.doi.org/10.52547/qjfep.10.37.6
http://www.jik-ifea.ir/article_17762.html
http://www.jik-ifea.ir/article_17762.html
http://www.jik-ifea.ir/article_17762.html
http://www.jik-ifea.ir/article_17762.html
https://jou.spsiran.ir/article_157031.html
https://jou.spsiran.ir/article_157031.html
https://jou.spsiran.ir/article_157031.html
https://doi.org/10.1016/j.irfa.2015.03.010
https://doi.org/10.1016/j.irfa.2015.03.010
https://doi.org/10.1016/j.irfa.2015.03.010
https://doi.org/10.1016/j.mpmed.2018.04.003
https://doi.org/10.1016/j.mpmed.2018.04.003
https://doi.org/10.1108/S0731-905320140000034004
https://doi.org/10.1108/S0731-905320140000034004
https://doi.org/10.1108/S0731-905320140000034004
https://doi.org/10.13106/jafeb.2021.vol8.no6.0235
https://doi.org/10.13106/jafeb.2021.vol8.no6.0235
https://doi.org/10.13106/jafeb.2021.vol8.no6.0235
https://doi.org/10.1162/0033553053327452
https://doi.org/10.1162/0033553053327452
https://doi.org/10.1162/0033553053327452

W olo5 o 53 ot S 35 Jlo 6,555 o Jae

Buncic, D., & Moretto, C. (2015). Forecasting copper prices with dynamic
averaging and selection models. The North American Journal of Economics
and Finance, 33, 1-38.

Caldara, D., & lacoviello, M. (2022). Measuring geopolitical risk. American
Economic Review, 112(4), 1194-1225.

Caporale, G. M., Cerrato, M., & Zhang, X. (2017). Analysing the determinants of
insolvency risk for general insurance firms in the UK. Journal of Banking &
Finance, 84, 107-122.

Danieli, L., & Jakubik, P. (2022). Early Warning System for the European
Insurance Sector. Ekonomicky Casopis, 70(1), 3-21.

Di Filippo, G. (2015). Dynamic model averaging and CPI inflation forecasts: A
comparison between the Euro area and the United States. Journal of
Forecasting, 34(8), 619-648.

Drachal, K. (2016). Forecasting spot oil price in a dynamic model averaging
framework—Have the determinants changed over time? Energy Economics,
60, 35-46.

Fallahpour, S., Shirkavand, S., & Ghanbari, A. (2019). Financial stress index for
Iran's financial system with portfolio theory approach. Quarterly Journal of
Applied Theories of Economics, 6(2), 101-134. [In Persian]

Fathi, A., & Amini, M. (2022). ldentifying risk components in the insurance
industry (Case study: Iranian Insurance). The Second International Conference
on Management Laboratory and Innovative Approaches in Management and
Economics. [In Persian]

Ferreira, D., & Palma, A. A. (2015). Forecasting inflation with the Phillips curve:
A dynamic model averaging approach for Brazil. Revista Brasileira de
Economia, 69, 451-465.

Fytros, C. (2021). The aporetic financialisation of insurance liabilities: Reserving
under Solvency Il. Finance and Society, 7(1), 20-39.

Grishunin, S., Bukreeva, A., & Astakhova, A. (2022). Analysing the determinants
of insolvency and developing the rating system for Russian Insurance
Companies. Procedia Computer Science, 199, 190-197.

Hakkio, C. S., & Keeton, W. R. (2009). Financial stress: What is it, how can it be
measured, and why does it matter. Economic Review, 94(2), 5-50.

Hamzeh, A. (2023). Identification and Ranking of Effective Financial ratios in the
Evaluation and Financial Stability of Insurance Companies in Iran. Journal of
Economic Research and Policies, 31(105), 181-212. [In Persian]

Heidarian, M., Falahati, A., & Sharif Karimi, M. (2019). Calculation of the
financial stress index and its impact analysis on lIran's economic growth;
application of the Markov-Switching autoregressive model. Financial
Research Journal, 21(3), 417-447. [In Persian]

Jawad, Y. A. L. A, & Ayyash, I. (2019). Determinants of the solvency of
insurance companies in palestine. International Journal of Financial
Research, 10(6), 188-195.


https://doi.org/10.1016/j.najef.2015.03.002
https://doi.org/10.1016/j.najef.2015.03.002
https://doi.org/10.1016/j.najef.2015.03.002
https://www.aeaweb.org/articles?id=10.1257/aer.20191823
https://www.aeaweb.org/articles?id=10.1257/aer.20191823
https://doi.org/10.1016/j.jbankfin.2017.07.011
https://doi.org/10.1016/j.jbankfin.2017.07.011
https://doi.org/10.1016/j.jbankfin.2017.07.011
https://www.ceeol.com/search/article-detail?id=1043536
https://www.ceeol.com/search/article-detail?id=1043536
https://doi.org/10.1002/for.2350
https://doi.org/10.1002/for.2350
https://doi.org/10.1002/for.2350
https://doi.org/10.1016/j.eneco.2016.09.020
https://doi.org/10.1016/j.eneco.2016.09.020
https://doi.org/10.1016/j.eneco.2016.09.020
https://ecoj.tabrizu.ac.ir/article_9057.html
https://ecoj.tabrizu.ac.ir/article_9057.html
https://ecoj.tabrizu.ac.ir/article_9057.html
https://civilica.com/doc/1589024/
https://civilica.com/doc/1589024/
https://civilica.com/doc/1589024/
https://civilica.com/doc/1589024/
https://www.scielo.br/j/rbe/a/3hysKdbw5v4tPV8ZBmkpNBh/?format=html
https://www.scielo.br/j/rbe/a/3hysKdbw5v4tPV8ZBmkpNBh/?format=html
https://www.scielo.br/j/rbe/a/3hysKdbw5v4tPV8ZBmkpNBh/?format=html
https://doi.org/10.2218/finsoc.v7i1.5589
https://doi.org/10.2218/finsoc.v7i1.5589
https://doi.org/10.1016/j.procs.2022.01.024
https://doi.org/10.1016/j.procs.2022.01.024
https://doi.org/10.1016/j.procs.2022.01.024
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=c30712e68bfb068e718a96d0f91fd682431a051d
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=c30712e68bfb068e718a96d0f91fd682431a051d
https://qjerp.ir/article-1-3258-en.html
https://qjerp.ir/article-1-3258-en.html
https://qjerp.ir/article-1-3258-en.html
https://jfr.ut.ac.ir/article_73900_f318296b9ed11da15b836b855bb2fdf3.pdf?lang=en
https://jfr.ut.ac.ir/article_73900_f318296b9ed11da15b836b855bb2fdf3.pdf?lang=en
https://jfr.ut.ac.ir/article_73900_f318296b9ed11da15b836b855bb2fdf3.pdf?lang=en
https://jfr.ut.ac.ir/article_73900_f318296b9ed11da15b836b855bb2fdf3.pdf?lang=en
https://d1wqtxts1xzle7.cloudfront.net/103958841/10100-libre.pdf?1688333166=&response-content-disposition=inline%3B+filename%3DDeterminants_of_the_Solvency_of_Insuranc.pdf&Expires=1739212354&Signature=QVqbbSFQ6BoP2o4Ud2NRZKbeMvlL3hzyZ05A5wlL9xt8ZiYEeg4QPxRqZhcImVpgr1vmfraPgAJ9O5NNVrgNVIzPPCZ~BtAkrZPacjOTg0-2hDhoVekktCbbgii1z2VrTMf7R~SZ~t3L70KtcUpuvflmyn-33vrhOS~JymbmgUqm0LYMufD5kMCEGcAoiDkcwuVVhE1cClw2Ju1ZGeS1~HbP8m0~k0EcUjnEuxWVXgsW7QLdF2lSk3yIUu0R~q5deeVVijjzWH2~ZT8ZL-~Dc-pK-1Q-iXP9MsEJ-xJkAmodfZ9ofJcBdRpHgX4YIIKStAxP9nwJUtYlNV4DBxM7Fg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/103958841/10100-libre.pdf?1688333166=&response-content-disposition=inline%3B+filename%3DDeterminants_of_the_Solvency_of_Insuranc.pdf&Expires=1739212354&Signature=QVqbbSFQ6BoP2o4Ud2NRZKbeMvlL3hzyZ05A5wlL9xt8ZiYEeg4QPxRqZhcImVpgr1vmfraPgAJ9O5NNVrgNVIzPPCZ~BtAkrZPacjOTg0-2hDhoVekktCbbgii1z2VrTMf7R~SZ~t3L70KtcUpuvflmyn-33vrhOS~JymbmgUqm0LYMufD5kMCEGcAoiDkcwuVVhE1cClw2Ju1ZGeS1~HbP8m0~k0EcUjnEuxWVXgsW7QLdF2lSk3yIUu0R~q5deeVVijjzWH2~ZT8ZL-~Dc-pK-1Q-iXP9MsEJ-xJkAmodfZ9ofJcBdRpHgX4YIIKStAxP9nwJUtYlNV4DBxM7Fg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/103958841/10100-libre.pdf?1688333166=&response-content-disposition=inline%3B+filename%3DDeterminants_of_the_Solvency_of_Insuranc.pdf&Expires=1739212354&Signature=QVqbbSFQ6BoP2o4Ud2NRZKbeMvlL3hzyZ05A5wlL9xt8ZiYEeg4QPxRqZhcImVpgr1vmfraPgAJ9O5NNVrgNVIzPPCZ~BtAkrZPacjOTg0-2hDhoVekktCbbgii1z2VrTMf7R~SZ~t3L70KtcUpuvflmyn-33vrhOS~JymbmgUqm0LYMufD5kMCEGcAoiDkcwuVVhE1cClw2Ju1ZGeS1~HbP8m0~k0EcUjnEuxWVXgsW7QLdF2lSk3yIUu0R~q5deeVVijjzWH2~ZT8ZL-~Dc-pK-1Q-iXP9MsEJ-xJkAmodfZ9ofJcBdRpHgX4YIIKStAxP9nwJUtYlNV4DBxM7Fg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA

\f'vom)’/\‘o)lmf)/Ma)sb/d)lgqb)‘»9gbdh¢ém VY

Kavousi, R., & Zolali, A. (2021). The importance and review of risk management
in the insurance industry. The 4th International Conference on
Interdisciplinary Studies in Management and Engineering. [In Persian]

Kilian, L., & Lutkepohl, H. (2017). Structural Vector Autoregressive Analysis.
Cambridge University Press.

Koop, G., & Korobilis, D. (2010). Bayesian multivariate time series methods for
empirical macroeconomics. Foundations and Trends® in Econometrics, 3(4),
267-358.

Koop, G., & Korobilis, D. (2011). UK macroeconomic forecasting with many
predictors: Which models forecast best and when do they do so? Economic
Modelling, 28(5), 2307-2318.

Koop, G., & Korobilis, D. (2012). Forecasting inflation using dynamic model
averaging. International Economic Review, 53(3), 867-886.

Koop, G., Mclntyre, S., Mitchell, J., & Poon, A. (2020). Regional output growth
in the United Kingdom: More timely and higher frequency estimates from
1970. Journal of Applied Econometrics, 35(2), 176-197.

Liou, D. K., & Smith, M. (2006). Macroeconomic variables in the identification
of financial distress. Available at SSRN 900284.

Lo Duca, M., & Peltonen, T. A. (2011). Macro-financial vulnerabilities and future
financial stress-Assessing systemic risks and predicting systemic events.
BOFIT, 2.

Lohmann, C., Méllenhoff, S., & Ohliger, T. (2023). Nonlinear relationships in
bankruptcy prediction and their effect on the profitability of bankruptcy
prediction models. Journal of Business Economics, 93(9), 1661-1690.

Monin, P. J. (2019). The OFR financial stress index. Risks, 7(1), 25-45.

Moreira, R. R., Chaiboonsri, C., & Chaitip, P. (2014). Analysing monetary
policy's transmission mechanisms through effective and expected interest
rates: an application of MS-models, Bayesian VAR and cointegration
approaches for Brazil. International Journal of Monetary Economics and
Finance, 7(1), 1-12.

Mucko, P., & Adamczyk, A. (2023). Does the bankrupt cheat? Impact of
accounting manipulations on the effectiveness of a bankruptcy prediction. PloS
one, 18(1), e0280384.

Naser, H. (2014). An econometric investigation of forecasting GDP, oil prices,
and relationships among GDP and energy sources (Doctoral dissertation,
University of Sheffield).

Naser, H., & Alaali, F. (2015). Can oil prices help predict US stock market returns:
an evidence using a DMA approach. Empirical Economics, 55(4), 1757-1577.

Ndaru, A. P. H., & Soesetio, Y. (2021). Early Warning System Analysis of
General Insurance Companies. KnE Social Sciences, 72-86.

Nelson, W. R., & Perli, R. (2007). Selected indicators of financial stability. Risk
Measurement and Systemic Risk, 4, 343-372.


https://civilica.com/doc/1354108/
https://civilica.com/doc/1354108/
https://civilica.com/doc/1354108/
https://doi.org/10.1017/9781108164818
https://doi.org/10.1017/9781108164818
http://dx.doi.org/10.1561/0800000013
http://dx.doi.org/10.1561/0800000013
http://dx.doi.org/10.1561/0800000013
https://doi.org/10.1016/j.econmod.2011.04.008
https://doi.org/10.1016/j.econmod.2011.04.008
https://doi.org/10.1016/j.econmod.2011.04.008
https://doi.org/10.1111/j.1468-2354.2012.00704.x
https://doi.org/10.1111/j.1468-2354.2012.00704.x
https://doi.org/10.1002/jae.2748
https://doi.org/10.1002/jae.2748
https://doi.org/10.1002/jae.2748
https://dx.doi.org/10.2139/ssrn.900284
https://dx.doi.org/10.2139/ssrn.900284
https://dx.doi.org/10.2139/ssrn.1803075
https://dx.doi.org/10.2139/ssrn.1803075
https://dx.doi.org/10.2139/ssrn.1803075
https://link.springer.com/article/10.1007/s11573-022-01130-8
https://link.springer.com/article/10.1007/s11573-022-01130-8
https://link.springer.com/article/10.1007/s11573-022-01130-8
https://doi.org/10.3390/risks7010025
https://doi.org/10.1504/IJMEF.2014.063836
https://doi.org/10.1504/IJMEF.2014.063836
https://doi.org/10.1504/IJMEF.2014.063836
https://doi.org/10.1504/IJMEF.2014.063836
https://doi.org/10.1504/IJMEF.2014.063836
https://doi.org/10.1371/journal.pone.0280384
https://doi.org/10.1371/journal.pone.0280384
https://doi.org/10.1371/journal.pone.0280384
https://etheses.whiterose.ac.uk/id/eprint/7041/
https://etheses.whiterose.ac.uk/id/eprint/7041/
https://etheses.whiterose.ac.uk/id/eprint/7041/
https://mpra.ub.uni-muenchen.de/65295/
https://mpra.ub.uni-muenchen.de/65295/
https://doi.org/10.18502/kss.v5i8.9349
https://doi.org/10.18502/kss.v5i8.9349
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=1d5078caf681ed20f887427f135701f182448da7#page=344
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=1d5078caf681ed20f887427f135701f182448da7#page=344

wr olo5 o 53 ot S 35 Jlo 6,555 o Jae

Peykarjou, K., Haghverdilou, M., & Zomorodian, G. (2022). Introducing Early
Warning System for Solvency of Iranian Insurance Companies, Using Logit
Panel Data Method. Financial Management Strategy, 10(3), 187-202. [In
Persian]

Peymany, M., Ebrahimi Sarvolia, M. H., & Goodarzi, M. (2021). Nonlinear
relationship of Dividend Policy on P/E Ratio in Tehran Stock Exchange
Industries. Advances in Finance and Investment, 2(2), 1-22. [In Persian]

Putawska, K. (2021). Financial stability of European insurance companies during
the COVID-19 pandemic. Journal of Risk and Financial Management, 14(6),
266-281.

Rameshgar, M. (2017). Insurance risk models with premiums linked to the
insurance company's capital (Master Thesis, Shahrood University of
Technology). [In Persian]

Rauch, J., & Wende, S. (2015). Solvency prediction for property-liability
insurance companies: Evidence from the financial crisis. The Geneva Papers
on Risk and Insurance-Issues and Practice, 40, 47-65.

Sari, S. D., & Kristanti, F. T. (2024). Analysis of Financial Distress Factors Using
Survival Analysis. Journal Akuntansi dan Bisnis: Journal Program Studi
Akuntansi, 10(2), 114-122.

Shahbazadeh Zaferani, S., Abbasi, E., & Dideh Khani, H. (2019). The behavior of
non-linear models in predicting the financial solvency of insurance companies
listed on the stock exchange. Iranian Journal of Insurance Research, 9(1), 55-
68. [In Persian]

Shirafkan Lamso, H., Gholami, A., & Ahmadi, S. (2023). Determining non-fragile
risks on financial solvency in insurance industry: A new approach to averaging
models. Iranian Journal of Insurance Research, 12(4), 299-316. [In Persian]

Shobeiri, S. N., Rostamy Malkhalifeh, M., Nikoomaram, H., & Miri Lavasani, M.
(2022). Evaluating and classifying the insurers risk in the insurance industry
using data envelopment analysis. Journal of New Researches in Mathematics,
7(6), 5-32. [In Persian]

Siddik, M. N. A., Hosen, M. E., Miah, M. F., Kabiraj, S., Joghee, S., &
Ramakrishnan, S. (2022). Impacts of insurers’ financial insolvency on non-life
insurance companies’ profitability: evidence from Bangladesh. International
journal of Financial studies, 10(3), 80-94.

Stock, J. H., & Watson, M. W. (1998). Diffusion indexes. NBER.

Stock, J. H., & Watson, M. W. (2002). Forecasting using principal components
from a large number of predictors. Journal of the American statistical
association, 97(460), 1167-1179.

Stock, J. H., & Watson, M. W. (2002). Macroeconomic forecasting using
diffusion indexes. Journal of Business & Economic Statistics, 20(2), 147-162.

Stock, J. H., & Watson, M. W. (2006). Forecasting with many predictors.
Handbook of economic forecasting, 1, 515-554.



https://doi.org/10.22051/jfm.2020.33318.2422
https://doi.org/10.22051/jfm.2020.33318.2422
https://doi.org/10.22051/jfm.2020.33318.2422
https://doi.org/10.22051/jfm.2020.33318.2422
https://sanad.iau.ir/journal/afi/article_683797_c972140223ae93f9b78946cf305e8312.pdf
https://sanad.iau.ir/journal/afi/article_683797_c972140223ae93f9b78946cf305e8312.pdf
https://sanad.iau.ir/journal/afi/article_683797_c972140223ae93f9b78946cf305e8312.pdf
https://doi.org/10.3390/jrfm14060266
https://doi.org/10.3390/jrfm14060266
https://doi.org/10.3390/jrfm14060266
https://shahroodut.ac.ir/fa/thesis/thesis.php?thid=QA430
https://shahroodut.ac.ir/fa/thesis/thesis.php?thid=QA430
https://shahroodut.ac.ir/fa/thesis/thesis.php?thid=QA430
https://link.springer.com/article/10.1057/gpp.2014.16
https://link.springer.com/article/10.1057/gpp.2014.16
https://link.springer.com/article/10.1057/gpp.2014.16
https://doi.org/10.31289/jab.v10i2.12144
https://doi.org/10.31289/jab.v10i2.12144
https://doi.org/10.31289/jab.v10i2.12144
https://doi.org/10.22056/ijir.2020.01.04
https://doi.org/10.22056/ijir.2020.01.04
https://doi.org/10.22056/ijir.2020.01.04
https://doi.org/10.22056/ijir.2020.01.04
https://doi.org/10.22056/ijir.2023.04.04
https://doi.org/10.22056/ijir.2023.04.04
https://doi.org/10.22056/ijir.2023.04.04
https://sanad.iau.ir/en/Journal/jnrm/Article/798165
https://sanad.iau.ir/en/Journal/jnrm/Article/798165
https://sanad.iau.ir/en/Journal/jnrm/Article/798165
https://sanad.iau.ir/en/Journal/jnrm/Article/798165
https://doi.org/10.3390/ijfs10030080
https://doi.org/10.3390/ijfs10030080
https://doi.org/10.3390/ijfs10030080
https://doi.org/10.3390/ijfs10030080
https://www.nber.org/papers/w6702
https://doi.org/10.1198/016214502388618960
https://doi.org/10.1198/016214502388618960
https://doi.org/10.1198/016214502388618960
https://doi.org/10.1198/073500102317351921
https://doi.org/10.1198/073500102317351921
https://doi.org/10.1016/S1574-0706(05)01010-4
https://doi.org/10.1016/S1574-0706(05)01010-4

VoY i) 1 F o)l [ w2 080 [ 5yl 4lo s 9 (Jlo (slacid iy WY

Ul Din, S. M., Abu-Bakar, A., & Regupathi, A. (2017). Does insurance promote
economic growth: A comparative study of developed and emerging/developing
economies. Cogent Economics & Finance, 5(1), 1390029.

Voinea, G., & Anton, S. G. (2009). Lessons from the current financial crisis. A
risk management approach. Review of Economic and Business Studies,
3(2009), 139-147.

Zahmatkesh, J., Taftiyan, A., Moeinadin, M., & Nezarat, A. (2023). Systematic
review of bankruptcy prediction models. Advances in Finance and Investment,

4(4), 117-144. [In Persian]

COPYRIGHTS

© 2025 by the author. Published by Islamic Azad University, Esfarayen
Branch. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution 4.0 International (CC BY
4.0) (http://creativecommons.org/licenses/by/4.0/).



https://doi.org/10.1080/23322039.2017.1390029
https://doi.org/10.1080/23322039.2017.1390029
https://doi.org/10.1080/23322039.2017.1390029
https://www.ceeol.com/search/article-detail?id=11057
https://www.ceeol.com/search/article-detail?id=11057
https://www.ceeol.com/search/article-detail?id=11057
https://journals.iau.ir/article_708490_8e4993a168f5f7da08acd59f3f891b93.pdf
https://journals.iau.ir/article_708490_8e4993a168f5f7da08acd59f3f891b93.pdf
https://journals.iau.ir/article_708490_8e4993a168f5f7da08acd59f3f891b93.pdf
http://creativecommons.org/licenses/by/4.0/

